Cyanobacteria bloom events have been associated with eutrophication processes, along with hydrologic and climate factors. Missisquoi Bay is a portion of Lake Champlain (USA-Canada) that is highly eutrophic and prone to cyanobacteria blooms and cyanotoxins. This study assessed the spatial-temporal influence of nutrients, turbidity and temperature in cyanobacteria distributions The LISA test revealed a moderate but stable autocorrelation between cyanobacteria biovolume and total phosphorus from 180 to 1,000 m of weight distance, suggesting the possibility of up-scaling the current results to coarse-resolution satellite imagery for more frequent monitoring of bloom events.
INTRODUCTION
Cyanobacteria harmful algal blooms (CyanoHABs) are a serious problem in many freshwater and seawater ecosystems. Mass development of cyanobacteria has severe impacts on aquatic ecosystems such as: (1) increasing the turbidity of eutrophied water bodies, thus suppressing the establishment and growth of aquatic macrophytes; (2) depleting night-time oxygen; (3) causing odor problems; and (4) producing toxins that threaten water usage (Paerl & Huisman ) .
Many research efforts have been focused on the identification and analysis of the driving factors leading to the development of CyanoHABs to promote prevention and mitigation strategies. Nutrients and hydrology are identified as the most common factors that promote CyanoHABs (Paerl ) . A strong relationship between cyanobacteria concentrations and major nutrients (i.e. nitrogen and phosphorus) has been extensively reported (Anderson et al. The distribution of CyanoHABs during bloom episodes has complex spatial and temporal variations (Agha et al. ) . The patchiness of cyanobacterial blooms is not observed using conventional monitoring programs (Kutser et al. ) . Remote sensing is useful for monitoring CyanoHABs and has been applied to inland waters (Matthews et al. ; Wheeler et al. ; Isenstein & Park ) .
This study assessed the influence of nutrients, turbidity and temperature on CyanoHAB distribution in a lake system during bloom events. The objectives of this study are: (1) to establish the spatial-temporal relation among cyanobacteria and selected environmental variables obtained from satellite imagery (i.e., Landsat); and (2) to assess the spatial autocorrelation among cyanobacteria and the environmental variables at multiple resolutions.
MATERIALS AND METHODS
The study area focuses on Missisquoi Bay (Canada-USA border), which is located in the northeast of Lake Champlain ( Figure S The degree of multicollinearity among phosphorus variables showed that TP had the lowest variation inflation factor (VIF) and therefore was employed for further analyses. The Spearman rank correlation test revealed some relations among cyanobacteria biovolume and explanatory variables (Table S- The most robust GLMs included TP, TN, SD and Temp (Table 2) . GLM results implied the important influence of TN on CyanoHAB although the correlation between cyanobacteria biovolume and TN was rather moderate (Table S- Geostatistical analysis (Table 3 ) resulted in very similar theoretical variograms for cyanobacteria and total 
RESULTS AND DISCUSSION

